strongest for emotional and partner-related sub-scores. Conclusion Women with adverse social circumstances surrounding their unintended pregnancy experienced poorer health. Findings suggest that reproductive health should be considered in the broader context of women's health and wellbeing and have implications for integrated models of care that address women's family planning needs, mental and physical health, and social environments.
Introduction
Research has documented the social consequences that women may experience following a pregnancy that is unplanned (Brown and Eisenberg 1995; Gipson et al. 2008; Sonfield et al. 2011) . Lack of education, low socioeconomic status, reduced employment, limited access to health care, disrupted family dynamics, and intimate partner issues like violence, are a few outcomes noted among women who experience unplanned pregnancies (Brown and Eisenberg 1995; Gipson et al. 2008; Sonfield et al. 2011) . Health-related research has largely focused on physical and mental conditions that can precede unplanned pregnancy, for instance the influence of depression, stress, and chronic disease (CD) on sexual and contraceptive behaviors, rather than the health outcomes that follow it (Denobles et al. 2014; Chor et al. 2011; Holing et al. 1998; Davis et al. 2008; Hall et al. , 2013 Hall et al. , 2012 Chen et al. 1997; Steinberg et al. 2013) . Some literature exists to describe unplanned pregnancy-related perinatal and postpartum depression (Cheng et al. 2009; CDC 2007 ) and on whether induced abortion causes mental health (MH) morbidity (APA 2008; Charles et al. 2008; Finer 2012, 2011; Foster et al. 2015) . Overall, however, reproductive health issues have been largely marginalized from women's general health, healthcare needs, and lives. Notably, the social context of unplanned pregnancy, particularly the role of adverse life events or social stressors as they may be interrelated to women's reproductive, physical and MH experiences, has rarely been considered in family planning research.
"Toxic" stress associated with prolonged exposure to adverse life circumstances, such as discrimination, economic hardship, violence, and other SLE, can cause inflammatory, immune, and neuroendocrine dysfunction, accelerated cellular aging, mental distress, and cumulative biological and psychological "wear and tear" or "weathering" (McEwen and Seeman 1999; Gouin et al. 2012; Boardman and Alexander 2011; Williams 2002; Geronimous 2001; Geronimous et al. (2010) ; Hogue and Bremner 2005; Hogue et al. 2013; Rondo et al. 2003; Williams et al. 1997) . Cutting-edge aging and CD research has provided insight into how "weathering" contributes to rates of and disparities in cardiovascular disease, cancer, depression, and even mortality among U.S. women, especially socially disadvantaged groups, including racial/ethnic minority and poor women (McEwen and Seeman 1999; Gouin et al. 2012; Boardman and Alexander 2011; Williams 2002; Geronimous 2001; Geronimous et al. 2010; Williams et al. 1997) . However, health outcomes potentially attributable to the stressful social environments in which women may experience unplanned pregnancy-itself a common and potentially unique stressful life event that often occurs within a greater context of social adversity-are not well understood. Overall, little is known about relationships between stress-related health processes specifically occurring with unplanned pregnancy and women's physical and MH.
Objective
We explored 14 different SLEs experienced by women around the time of unplanned pregnancy and their association with a broad range of CD and MH conditions and symptoms among a population-based sample in the U.S. We hypothesized that women who experienced SLEs at the time of unplanned pregnancy would have higher rates of adverse health conditions and symptoms reported at the time of data collection compared to women without those SLE experiences.
Methods

Design and Sample
Data were drawn from the population-based survey study of a random national probability sample of U.S. women aged 18-55 years, the women's health care experiences and preferences study. This cross-sectional internet-based survey was conducted in September 2013 and fielded by GfK KnowledgePanel using their national household random probability panel comprised of 50,000 U.S. residents aged 13 and older (Menlo Park, CA, USA). GfK uses random digit dialing telephone and probability-based address mailing methods to select their panel. All GfK panelists are provided computer and Internet access if needed and given unique login information. To allow for complex, stratified sampling designs, panel demographic information is collected and updated. Modest incentives are used to encourage participation in the panel (e.g. $4 monthly gift card).
Among English-speaking female GfK panelists aged 18-55 eligible for inclusion in our survey, 2520 were randomly selected by GfK and emailed an invitation to participate. A total of 1078 women consented and completed the survey (response rate of 43%). For this analysis, we focused on a sub-sample of 695 women who reported that they had ever been pregnant. Data were de-identified by GfK and national probability sampling weights were applied to adjust for the complex, stratified sampling design and bring the sample in line with national demographic benchmarks. Institutional Review Board approved the study.
The survey, which has been described elsewhere included 29 items assessing different dimensions of women's health and wellbeing across the reproductive life course. We collected information on sociodemographics, reproductive, physical, and MH histories, social wellbeing, relationship characteristics, health service experiences and intentions, and reproductive health knowledge and attitudes. The survey took an average of 15 minutes to complete and was pilot tested among 25 GfK participants to ensure readability, comprehension, and feasibility of administration.
Measures
Stressful Life Events Around the Time of Unplanned Pregnancy
Among women who reported ever having been pregnant, we first asked, "Please indicate the most recent time, if ever, you became pregnant when you were not trying to become pregnant," on a scale of never, more than 5 years ago, within the last 5 years, or within the last 12 months. Women who reported having experienced a pregnancy when not trying to (referred to hereafter as "unplanned") were then asked about any SLEs occurring within the 12 months before their unplanned pregnancy. These items, which were adapted from the Pregnancy Risk Assessment Monitoring System, specifically assessed 14 different SLEs, including financial, emotional, traumatic and partner-related adverse life experiences, occurring around the time of unplanned pregnancy (Hogue et al. 2013; CDC, 2004) . We examined SLEs in several ways consistent with the broader literature (Hogue et al. 2013 ): (1) total SLE score (continuous additive index scale of sum total number of SLEs reported, ranging from 1 to 14); (2) sub-scores based upon SLE type (financial, emotional, trauma-related, partner-related); (3) any SLE (yes/no), and (4) categorical indicator of SLEs (0, 1, 2, or ≥). Cronbach's alpha (α) for the scale was 0.78 (sub-scale range 0.43-0.63).
Health Conditions and Symptoms
All women were asked a series of items regarding health conditions diagnosed by a health care provider and current physical, mental, and social health status. Here we focus on six different health experiences: (1) CD diagnoses, (2) MH diagnoses, and the following symptoms at the time of the survey (3) self-reported perceived general health, (4) depression symptoms, (5) stress symptoms, and (6) everyday discrimination symptoms, as an indicator of social wellbeing. For health diagnoses, we administered a comprehensive list of 21 CD and MH medical conditions most relevant to our stress-related hypothesis (listed in Table 2 ). We examined CD and MH as individual conditions and as summary indicators: any CD and any MH conditions (yes/ no) and total number of conditions (continuous).
For current health and social wellbeing measures, we first used the standard self-reported perceived health 5-point Likert item (excellent, very good, good, fair, or poor) and present results using a binary indicator of excellent/very good (i.e. ≥very good) versus good/fair/poor (i.e. <very good) health. We used abbreviated standardized scales for current depression, stress, and discrimination symptoms. Via the patient health questionnaire (PHQ) (Kroenke et al. 2003) , women were asked how often over the last 2 weeks, on a 5-pt scale (1 = never, 2 = almost never, 3 = sometimes, 4 = fairly often, or 5 = very often) they had been bothered by the following four depression symptoms: (1) feeling down, depressed or hopeless; (2) little interest or pleasure in doing things; (3) feeling nervous, anxious or on edge; and (4) not being able to stop or control worrying. With the same response options, they were asked about two stress symptoms occurring over the last month, from the perceived stress scale (PSS) (Cohen et al. 1993): (1) felt that you were unable to control the important things in your life; and (2) felt that difficulties were piling up so high that you could not overcome them. Via everyday discrimination scale items (Williams et al. 1997) , women were asked how often in their day-to-day lives (6-point likert scale, 1 = never, 2 = less than once a year, 3 = a few times a year, 4 = a few times a month, 5 = at least once a week, or 6 = almost every day) they had the following five discrimination experiences: (1) you are treated with less courtesy or respect than other people; (2) you receive poorer service than other people at restaurants or stores; (3) people act as if they think you are not smart; (4) people act as if they're afraid of you; and (5) you are threatened or harassed. For all three scales, responses were summed for total scores, with higher scores indicating greater depression (range 4-20, α 0.90), stress (range 2-10, α 0.92), and discrimination (range 5-30, α 0.83) symptoms.
Demographic, social, and reproductive variables available in the dataset included age, race/ethnicity, educational attainment, marital status, income level, religious affiliation and service attendance, type of health insurance, and histories of childbirth, miscarriage, and abortion.
Analysis
Our primary analysis focused on the women reporting an unplanned pregnancy and compared health conditions/ symptoms among those who had experienced SLEs at the time of unplanned pregnancy versus those who had not experienced SLEs. We used weighted proportions (%) and means (M) with standard deviations (SD) and Pearson's Chi square, student's t-tests and ANOVA to describe and compare proportions of CD and MH conditions, ≥ very good perceived health, and mean scores for depression, stress, and discrimination symptoms, among women with versus without SLEs (by score, sub-scores, any/none, and categorical number). We also conducted the same tests to compare health conditions/symptoms across sociodemographic groups. We used multivariable linear and logistic regression modeling to assess associations between SLEs and health conditions/symptoms while controlling for sociodemographic and reproductive history covariates. We also explored univariate, age-specific, and reduced (controlling for only significant covariates) models, and models with and without reproductive controls (childbirth, miscarriage and abortion). Point estimates for SLEs remained stable across all models, so the latter models are not presented. Results are adjusted beta (B) coefficients with 95% CIs for linear models and adjusted odds ratios (aOR) with 95% confidence intervals (CI) for logistic models. We applied sampling weights and employed weighted statistical commands in STATA 13.0 (College Station, Texas).
Results
Sample Characteristics
Characteristics of the sample are presented in Tables 1  and 2 . Among ever-pregnant women (N = 695), 62% had ever experienced an unplanned pregnancy; 46% had an unplanned pregnancy ≥ 5 years ago and 15% had experienced an unplanned pregnancy < 5 years ago. Among the women reporting an unplanned pregnancy (N = 415), the mean number of SLEs around the time of unplanned pregnancy was 1.4 (SD 2.1, range 0-14), with 56% reporting at least one SLE and 25% reporting ≥ 3 SLEs. Two-thirds of women reported having received a medical diagnosis of any CD (66%); 26% reported any MH diagnosis. For current health and wellbeing, 51% reported ≥ very good health. Current depression (PHQ: M 8.9, SD 3.9, range 4-20), stress (PSS: M 4.2, SD 2.2, range 2-10), and discrimination (EDS: M 9.5, SD 4.3, range 5-30) symptoms were reported as occurring, on average, "almost never."
SLEs Around the Time of Unplanned Pregnancy and Health
In unadjusted analyses (Table 3) , SLEs were associated with all adverse health conditions and symptoms (p values < 0.01), with the exception of any CD (p = 0.08). Additionally, all health conditions and symptoms, except discrimination, were associated with the timing of event exposure (p values < 0.02, Table 3 ). Women reporting unplanned pregnancies and related SLEs ≥ 5 years By type of SLE, results for emotional and partnerrelated SLE scores were consistently present across outcomes, while trauma-related SLEs had the strongest effects for several specific outcomes (Table 4) . For individual health conditions (Table 5) , SLE scores were associated with increased odds of migraines (aOR 1.28, CI 1.10, 1.49, p = 0.002), chronic pain disorder (aOR 1.25, CI 1.10, 1.48, p = 0.01), anxiety (aOR 1.42, CI 1.23, 1.65, p < 0.001), depression (aOR 1.32, CI 1.15, 1.52, p < 0.001) and substance use disorder (p = 0.01, full point estimates not produced in models due to small sub-sample sizes).
Discussion
Family planning studies have described the influence of stress and distress on women's risk of unplanned pregnancy, including risky sexual and contraceptive behaviors, and on subsequent MH morbidity (Chen et al. 1997; Steinberg et al. 2013 , APA 2008 Charles et al. 2008; Steinberg and Finer 2011; Foster et al. 2015; Hall et al. , 2013 Hall et al. , 2012 . In fact, the majority of family planning research has focused on this association-stress as a determinant of unplanned pregnancy, rather than as an indicator of the social context of unplanned pregnancy, with implications for women's broader health and wellbeing (Denobles et al. 2014; Chor et al. 2011; Holing et al. 1998; Davis et al. 2008; Hall et al. , 2013 Hall et al. , 2012 Chen et al. 1997; Steinberg et al. 2013) . Here, we attempted to explore the effects of social stress specifically occurring with unplanned pregnancy by examining adverse social circumstances surrounding events of pregnancies that women were not trying to conceive. We found strong, consistent associations between SLEs and a wide range of physical and mental health conditions and symptoms. Our focus Analytic sample is the 415 women who reported a history of one or more unplanned pregnancies. Results are presented as unweighted frequencies (N) and weighted proportions (%) for binary and categorical variables and as sample ranges, means, and standard deviations (SD) for continuous variables specifically on the social context of unplanned pregnancy offers new insights into our understanding of women's experiences with social stress and reproductive health. A strength of this study is our assessment of a robust set of CD and MH diagnoses, use of standard MH scales, and a validated social stress measure that captures the complex social environments some women may confront at the time of unplanned pregnancy. This comprehensive approach was particularly useful in allowing us to identify specific types of stress, including emotional, partner, and trauma-related SLEs, and their relationship to women's health, especially mood disorders, chronic pain, and migraines, which are known to be highly comorbid with stress, social adversity, and with each other (Boardman and Alexander 2011; Williams et al. 1997) .
From a stress and health perspective, ongoing exposure to adverse social circumstances can facilitate inflammatory, immune, and neuroendocrine dysfunction, contributing to biological and psychological "weathering" over time and subsequent disease ( Williams et al. 1997 ). In reproductive health, studies to date have focused on perinatal outcomes and the impact of stress on disparities in miscarriage, stillbirth, and preterm birth rates (Hogue and Bremner 2005; Hogue et al. 2013; Rondo et al. 2003) . "Weathering" has not been well considered in family planning. Our study provides new information on stress and the social context of unplanned pregnancy and has implications for continued research to understand and address interrelationships between women's family planning needs, social environments, and broader health and wellbeing.
Importantly, our survey did not assess ongoing experiences with SLEs or the specific dates of unplanned pregnancy events or CD and MH diagnoses, so the conflation of exposure and age may have confounded results. While the highest rates of health conditions and current symptoms were noted among women with unplanned pregnancies and associated SLEs occurring ≥ 5 years ago, the cross-sectional design ultimately precluded our ability to establish temporal ordering of SLEs and health outcomes. Certainly, reverse causality may be possible. Stress, adverse social experiences, and unplanned pregnancy could follow poor health, potentially due to limited access to and use of effective contraception among women with health conditions (Denobles et al. 2014; Chor et al. 2011; Holing et al. 1998; Davis et al. 2008) . Prior work using medical claims data documented lower rates of prescription hormonal contraceptive use among reproductive aged women with CD; this might suggest an influence of provider prescribing practices for women with health diagnoses (Denobles et al. 2014; Chor et al. 2011; Holing et al. 1998; Davis et al. 2008) . As noted, research has also documented the impact of stress and stressful life events, like discrimination, on the risk of Results are presented as adjusted odds ratios and 95% confidence intervals from multivariable logistic regression models estimating the effects of unplanned pregnancy and sociodemographic covariates on the odds of binary chronic disease (CD) and mental health (MH) condition outcomes.
Results from multivariable linear regression are presented as beta coefficients (B) and 95% confidence intervals (CI) from models of number of chronic/mental health conditions and current health status/symptom measures for depression (Patient Health Questionnaire PHQ), stress (Perceived Stress Scale PSS), and discrimination (Everyday Discrimination Scale EDS) scores
Boldface indicates statistical significance; p-values considered significant at *<0.05, **<0.01 and ***<0.001; ^marginal at p < 0.10 a Current health status/symptom outcome models controlled for chronic disease/mental health conditions b Each SLE sub-scale indicator was treated as a separate independent variable in separate regression models (Hall et al. , 2013 (Hall et al. , 2012 Chen et al. 1997; Steinberg et al. 2013) . Additionally, these data do not allow us to disentangle the potential effects of stress associated specifically with unplanned pregnancy from stress more generally (i.e. at any time, irrespective of pregnancy). Because our survey items were purposefully administered to women with reproductive histories, consistent with other reproductive health studies (e.g. PRAMS), we are unable to comment on how physical and mental health outcomes associated with stressful life events occurring at the time of unplanned pregnancy may or may not differ from the outcomes of women who did not experience unplanned pregnancies. Nor do our findings reflect any experiences of stress that may occur after an unplanned pregnancy or pregnancy resolution (i.e. childbirth, abortion, etc). Further research is needed to provide a more nuanced understanding of stress that may precede, follow, and occur simultaneously with various reproductive events and its impact on women's health outcomes.
Moreover, although our sample was drawn from a national probability panel and we applied sampling weights to adjust for our response rate, women in our study are older, more educated, privately insured, and of higher income than the general U.S. population. Thus, our results have limited generalizability to socially disadvantaged women, which is important since women of racial/ ethnic minority and lower SES who are disproportionately exposed to "toxic" stress are known to experience the greatest share and poorest health consequences of "weathering" (Boardman and Alexander 2011; Williams 2002 ; Table 5 Associations between stressful life events around the time of unplanned pregnancy and individual chronic disease and mental health conditions All models controlling for full set of covariates listed in Tables 3 and 4 Williams et al. 1997) . They are also the very groups of women who experience inequities in unplanned pregnancy rates and adverse outcomes (Finer and Henshaw 2006) . While our findings here likely underestimate the effects for a more diverse population of U.S. women, further research is needed to provide adequate insight into social stress, unplanned pregnancy, and women's health inequities. Several other limitations are noteworthy. Self-report and recall bias likely impacted our estimates of SLEs, CD and MH diagnoses, as well as the timing of events. Our sample was young in regards to CD prevalence and we had insufficient sub-sample sizes of important CDs (e.g. diabetes, heart disease, cancer, and autoimmune disorders), so that our statistical power to detect significant but potentially small effects was limited. We also had numerous outcomes of interest and so from a statistical standpoint, multiple comparisons may have been an issue, although we conducted sensitivity analyses using various adjustment techniques (i.e. Bonferonni) and results were consistent with those reported. We did not collect objective measures of biological processes (e.g. inflammatory/immune biomarkers, anthropometric measurements), which could have provided important information on the biological mechanisms of stress. Finally, although unplanned pregnancy itself was not our focus, our measurement of it as we defined the specific context of SLE's, was limited to a single composite item that did not adequately capture other dimensions of pregnancy intentions, such as mistiming, unwantedness, or ambivalence. This is notable since it is unclear how the construct of pregnancy unintendedness, which is not stable over time, may be uniquely related to women's experiences with stress and long-term health trajectories (Santelli et al. 2003) . Given all of these issues, our findings should be considered exploratory in nature.
Conclusion
Nonetheless, this preliminary work points to the significance of social stressors occurring with unplanned pregnancy for women's broader health and wellbeing. Findings reinforce the need for future research using representative samples, longitudinal designs, life course approaches that take into account critical bio-psycho-social developmental periods across the reproductive lifespan, and interdisciplinary perspectives drawing from relevant theories and methodological approaches from public health, medicine, psychology, sociology, nursing, social work, etc), all of which which are required to study the social context of family planning and women's long-term physical and mental health. This work can inform more holistic public health interventions and integrated models of health care that simultaneously address women's reproductive health and their CD, MH and social wellbeing needs. The challenge, though, will assuredly be for practitioners, administrators policy makers, and researchers to carefully consider how the complexities of women's interrelated health needs may (or may not) be adequately or feasibly addressed in any given clinical encounter, health program or policy, or statistical model. Nonetheless, a broader, intersectional paradigm is ultimately needed-one that situates reproduction (whether intended or not) within the greater context of women's overall health and lives.
